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1   Introduction

In RAN3 #97 meeting, how to support delta signalling during MN initiated SN change has been discussed and the following WA [1] was made. 
WA:

- Define a new procedure between MN and Source SN to support the MN-initiated SN change:

- SN provides the current SCG configuration to the MN by reusing the existing SN initiated SN modification procedure.

- Reuse the MN-initiated SN change existing procedure for the purpose of querying SN to send the SCG configuration, if required.
However, no agreement was reached on which solution should be selected. In this contribution, we will continue the discussion and provide the related proposal.

2   Discussion
As listed in the WA, three alternative solutions are proposed:

Solution 1:

· Define a new procedure between MN and source SN to support MN-initiated SN change.

Considering there are some existing procedures, e.g., the MN initiated SN modification procedure, if feasible, it seems beneficial to reuse the existing procedure to reduce the specification impact. 

Solution 2:

· SN provides the current SCG configuration to the MN by reusing the existing SN initiated SN modification procedure.

Solution 2 requires the SN to provide the current SCG configuration when it updates its configuration and it can be performed by reusing SN initiated SN modification. However, some concerns were raised that if the SN performs reconfiguration frequently, it may bring extra efforts on the signalling load.

Solution 3:

· Reuse the MN initiated SN change existing procedure for the purpose of querying SN to send the SCG configuration, if required.

It is possible to reuse the MN initiated SN modification procedure to request the SN to provide the latest SCG configuration. To support the delta signalling, this procedure can be performed before the MN sends SgNB addition request message to the target SN. The whole procedure can be depicted as following:
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Figure 1: The MN initiated SN change procedure
In details, to support this function, one IE needs to be added in the SN Modification Request message to ask the SN to provide current SCG configuration.

Proposal: The existing MN initiated SN modification procedure should be reused to support delta signalling during MN initiated SN change. 
3   Conclusion
In this contribution, the discussion on the support of the delta signaling at MN initiated SN change was given and some related proposals were provided:

Proposal: The existing MN initiated SN modification procedure should be reused to support delta signalling during MN initiated SN change. 

The corresponding changes to TS 37.340 and 36.423 are provided in the annex and [2].
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Annex
Changes to TS 37.340:
START OF FIRST CHANGES
10.3.1
EN-DC

Editor’s note: Details of RRC signalling are FFS and pending RAN2 agreement.

The Secondary Node Modification procedure may be initiated either by the MeNB or by the SgNB and be used to modify, establish or release bearer contexts, to transfer bearer contexts to and from the SgNB or to modify other properties of the UE context within the same SgNB.

The Secondary Node modification procedure does not necessarily need to involve signalling towards the UE.

MN initiated SN Modification
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Figure 10.3.1-1: SN Modification procedure - MN initiated

Editor’s note: The figure above needs further revision, mainly to replace SeNB with SgNB and to refer to the embedded RRC messages/Ies that will be agreed to be exchanged over X2.

The MeNB uses the procedure to initiate configuration changes of the SCG within the same SgNB, e.g the addition, modification or release of SCG bearer(s) and the SCG part of MCG split and SCG split bearer(s). MeNB may use the procedure to require the SgNB to provide current SCG configuration. MeNB may not use the procedure to initiate the addition, modification or release of SCG Scells. The SgNB may reject the request, except if it concerns the release of SCG bearer(s) or the SCG part of MCG split bearer(s) and SCG split bearer(s). Figure 10.3.1-1 shows an example signalling flow for a MN initiated SN Modification procedure.

1.
The MeNB sends the SgNB Modification Request message, which may contain bearer context related or other UE context related information, data forwarding address information (if applicable) and the requested SCG configuration information, including the UE capability coordination result to be used as basis for the reconfiguration by the SgNB. In case of SCG Change, SCG Change Indication is included.

NOTE:
MeNB may request the establishment or release of SCG or MCG Split or SCG split bearer while not reconfiguration to MCG bearer, which can be performed without SCG change.

2.
The SgNB responds with the SgNB Modification Request Acknowledge message, which may contain SCG radio resource configuration information within a NR RRC configuration message and data forwarding address information (if applicable).  In case of SCG Change, for E-RABs configured with the MCG split bearer option for which no bearer type change is performed, the SgNB provides a new DL GTP TEID to the MeNB. The MeNB shall continue sending DL PDCP PDUs to the SgNB with the previous DL GTP TEID until it performs PDCP re-establishment or PDCP data recovery, and use the new DL GTP TEID starting with the PDCP re-establishment or data recovery. In case of SCG Change, for E-RABs configured with the SCG split bearer option for which no bearer type change is performed, the SgNB provides a new UL GTP TEID to the MeNB. The MeNB shall continue sending UL PDCP PDUs to the SgNB with the previous UL GTP TEID until it re-establishes the RLC and use the new UL GTP TEID after re-establishment.

Editor’s note: It is FFS whether the SgNB may initiate a SCG Change in step 2.

3/4.
The MeNB initiates the RRC connection reconfiguration procedure, including the NR RRC configuration message. The UE applies the new configuration and replies with RRCConnectionReconfigurationComplete, including a NR RRC response message. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.

5.
Upon successful completion of the reconfiguration, the success of the procedure is indicated in the SgNB Reconfiguration Complete message.

6.
If instructed, the UE performs synchronisation towards the PSCell of the SgNB as described in SgNB addition procedure. Otherwise, the UE may perform UL transmission after having applied the new configuration.

7/8.
If applicable, data forwarding between MeNB and the SgNB takes place (Figure 10.3.1-1 depicts the case where a bearer context is transferred from the MeNB to the SgNB).

9.
If applicable, a path update is performed.

SN initiated SN Modification with MN involvement
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Figure 10.3.1-2: SN Modification procedure - SN initiated with MN involvement

Editor’s note: The figure above might need further revision, e.g. to refer to the embedded RRC messages/Ies that will be agreed to be exchanged over X2.

The SgNB uses the procedure to perform configuration changes of the SCG within the same SgNB, e.g. to trigger the release of SCG Scell(s) (other than PSCell), SCG bearer(s) and the SCG part of MGC split bearer(s) and SCG split bearer(s) (upon which the MeNB may release the bearer or reconfigure it to an MCG bearer), and to trigger PSCell change. The MeNB cannot reject the release request of SCG Scells (other than PSCell), SCG bearer and the SCG part of MCG split bearer and SCG split bearer. The SgNB can also initiate the bearer type change. Figure 10.3.1.-2 shows an example signalling flow for an SgNB initiated SgNB Modification procedure, with MN involvement.

1.
The SgNB sends the SgNB Modification Required message including a NR RRC configuration message, which may contain bearer context related, other UE context related information and the new SCG radio resource configuration. For bearer release or modification a corresponding E-RAB list is included in the SgNB Modification Required message. In case of SCG Change, SCG Change Indication may be included, e.g. in case of change of security key.

The SgNB can decide whether the Random Access procedure is required, i.e. SCG change.

2/3.
If data forwarding and/or SgNB security key change needs to be applied, the MeNB triggers the preparation of the MN initiated SN Modification procedure and provides forwarding address and/or a new SgNB security key information within the SgNB Modification Request message, respectively. If the SgNB requested to release a bearer in step 1, and the MeNB decides to reconfigure it to an MCG bearer, the MeNB provides the SCG Change Indication within the SgNB Modification Request message and the SgNB provides respective RRC information within the SgNB Modification Request Acknowledgement message.

Editor’s note: It is FFS whether, when the SgNB Modification Required message contains SCG-Config in step 1, the following MeNB initiated SgNB Modification procedure triggered by the MeNB in step 2 can be used for anything that would require a new SCG configuration

NOTE:
If only SgNB security key (i.e. without SCG Change Indication) is provided in step 2, the MeNB does not need to wait for the reception of step 3 to initiate the RRC connection reconfiguration procedure.

4.
The MeNB sends the RRCConnectionReconfiguration message including a NR RRC configuration message to the UE including the new SCG radio resource configuration.

5.
The UE applies the new configuration and sends the RRCConnectionReconfigurationComplete message, including an encoded NR RRC response message. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.

Editor’s note: It is FFS whether the SgNB may communicate directly with the UE (steps 4b and 5b) in case of SN initiated SN Modification.

6.
Upon successful completion of the reconfiguration, the success of the procedure is indicated in the SgNB Modification Confirm message containing the encoded NR RRC response message.

7.
If instructed, the UE performs synchronisation towards the PSCell of the SgNB as described in SN addition procedure. Otherwise, the UE may perform UL transmission after having applied the new configuration.

8/9.
If applicable, data forwarding between MeNB and the SgNB takes place (Figure 10.1.2.8.2-2 depicts the case where a bearer context is transferred from the SgNB to the MeNB).
10.
If applicable, a path update is performed.

SN initiated SN Modification without MN involvement
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Figure 10.3.1-3 SN modification - SN initiated without MN involvement

Editor’s note: The exact details of this procedure are FFS.

The SN initiated modification without MN involved procedure is used to modify the configuration within SgNB in case no coordination with MeNB is required, including the addition/modification/release of SCG Scell. Figure 10.3.1-3 shows an example signaling flow for SN initiated SN modification procedure, without MN involvement.
1. 
The SN sends the RRCConnectionReconfiguration message to the UE through SRB3.
2. 
The UE applies the new configuration and replies with the RRCConnectionReconfigurationComplete message. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.

END OF FIRST CHANGES
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